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(54) INFRARED DATA COMMUNICATION MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce mounting area on a board, 
where a module is to be mounted, without losing original performance 
required for infrared data communication, and to contribute to 
miniaturization of each piece of consumer equipment. 
SOLUTION: A GND pattern 16 is provided on a surface, that faces 
the inner surface of a shield case 1 1 in a circuit board 2, with only 
the GND pattern 16 being electrically connected to the shield case 
11 via a connection material 1 7. 
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[»*«2] «{riB*>-;uKy-;^«)GND/<*->i= 

[If*^3] «tIIHv— K-y— XOTGN D/^^i— >l= 
tl. ZOT.'J-y ^S(::j3L^TGND/<^— i/t 2/— JUK 

[li*S4] SUiev'-^l'K'y-XOGND/^^— >lr 
ffjfifc$*l, Z(0Cafipa)g3T-CGND/<$— >i: 2/— iUK 

fai:-rs»3^« 1 i=KiEa)#*i-iaT-5« iifi* 2?i- 

SiJI-teL^TG N D/<^->i: v— K-y— Xi: A<SSS*t 

ir. croiHSBOTSffll-— 3X(*«»roX'J y hAmi&ts 
iX. ;Z*tibgaPSBai^X'J-> ^-ICJ3L^rGND/<^ — > 
i: iz-^U K ^-X t A<Sf tt« * it- L -CfSftWlcfif * ti 

ZOG N DSPI-fctN-CG N D/<^ — >i:->— ;U K^^— X 



IC. SUffiGND/^^i— >i:jI'EE«GNDS§^]6<iBlft$4x 
«fr!E->-;uK^-X05T«SSI-l9ffiGNDS5^ 
t>tJ5Lrm»IA^Jb<SS*n. ctT.f,GNDffi^i:SSi 

[li*^ 9 ] til!H->-7U K-Ir-Xlr^^tgSiattStSS 

si=* y i^-^u K^-x*<ai^i8aiiatt«agicit»BS 
iixtczt^^mtr^tstsimMznvi03m9\-»'f-^ 

1 2 ] «JiBtt«(*2'-;u k^t-xanp,*] yiB 
-^a<t^2?^-;u= 

[i»*JHl4l ffirK2x— ;uK^— X(OGND/<^— > 

RBit-r 5SgfiA<}Kfie**i.fcwi:S#ai:-r*K*«9;i 
21 3(Dl^r*iA^-ol=;EK©#>HST-^aS=E2?i 

— 

[I**JS15] ffllBv'— K^— XOGN D/<^ — > 
A<}Kfift$4i, ^roDngpoJlSRlr'CGND/^^— >t2'— ;u 

^a<!:-r-i.ni*«9 7bsi 4 a>t^-mA^-oi-iaK«)3S 

[0001] 

-^i-, PDA. :^yi/^i-, ««ms«¥©s±«sic 

ffiffl**i§#*1-ST-^ffiS^2;i-;HcBlf 4. 
[0 0 0 2] 

y-hS/<V3>. PDA. 85«mB^a>'hS1ti=# 

^^>t•«7^-^'a^i^S33f*^ST-5lffi^l^2?i- 
— Sialic 2/ a.—;u*. sa<t-^$#^®i-3Ea-r*# 
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[0 0 0 3] g|3 1tt. ^^a^l^vzL— ;K7) 

y. S3 2(i, ms ^{Z7Jkrm9ym'f-^3^m'Ely3.- 
m^vzL— ;ua)03 3*a^S-efc'&o 

[0 0 0 4] 03 1 7bS@3 3^Cfcl^r. ¥^^2{tiS3 

X X V If (D 14 j^ti^t i/ffi^tt ^ ^-r ^ [Hi Kas T' & 

icj:y}Sfi|*nrL^-5o ::a>lilKSfi2izii. 
iz^ firai4. ^5tss<^tt^^iSi±*i±^gwx-Ky;u 

<fe -S^BdtoX^rfr cfc y * :>"tt(DIHIfiP 3 3b<f^ja$*L. 
ca)[H]a5a)43iDirLEDT*>:^7;!)<y-f 7K> KJ^t^^-Y 
-V-^V-x-f >yfrJ:yi»e$ttri^-5o E!*<D?^^4 

I*. #4l^«a**^<!:LTa):7;i- hy-f^f-K-efcy. 
yjSK**Lri^^o El*(7)»^5ii. A:ti$Hfcmm{i 

*>:/T*fey. [HiK»S2iC'sr>r7K>K&t/'7>r'V?t^>7^ 

-<>^fZcky»K**iTL^-5o JilBLfc#a^fflp°nJi# 
l|coi8agT*i*ih6*ttrt^4o :i0m±mme{zit. L 

[i]SStS2(7>SttiS (U>X8B6 a. 6 b)!l<f^jS$tLfr 
©irliS^UfflO)®) \z\t. -M^(^}S®5fe<Dvlf-7tt-K 

[0 0 0 5] 1 li. V— ;uK^— 

Ji|EU>XaJ6a. 6 b ibis® (vif— 



fc€»o v-;u K^-X 1 1 1*»±«8g6 1 O $ 

Sttffl^l 23b<. mSaUVXffle a. 6 bffl|ZiSltP>+t 
[0 0 0 6] ±ia(7>lsl»Ste2<hLTIi*@ate*<fflt^ 

[0007] \>l±(D^o\zta.^fr^9VtS^^—'^mm'^^y=L 
-;n fi. T+f-7K-KfeSlMi-9-3^»fi8l::^(t/rffi 
^SPi 3i:#^1^^7^-'S'ji<i^vzL-;KD3g^=-Spi 4& 
u:*>— ;u K^— ^(D^fflf+itfflSttffl 1 2 * y :7 p— if 
(7)^^!:: ^ y 4^ BB 9 T*4^ ea ft (t * *L S o 

[0 0 0 8] g|3 4(^. 2 

i^). IslKSfi 2 (Dix-;u K>r~x 1 1 (r^-T-S^^BaSir 

2 1 £S<trv->UK^-;^ 1 1 ^^ilKS1R2*^■b??3!)^ 
[O O O 9] 

[«^A<«*Lcfc3i:-rSSe] iaiELfc<*:5(::. #^ 
lfa)S^«S(iifi^lLiS?S:/h^<b;b<ii^. ctKrtfLx^ 

[0 0 10] -e-C-C. /hM^b$5id6S3 7lTv->UKy 

-xicsarsct. ^^^i^^-^'^m<r>nmt\z^i^m 

ffi y ^ x<Dm9t^:K ^ < * o r fc y iifittfig5t «a) af) 

1 2SKtt«i:ttlw»ft5ta)SS8lcv^-;uK^-X 
#Baf^(tffl(7)/<^->^a(t. 2. 8^4iBa^^it 

lcJ:y^SSIL■Cl^SCi:A^t>. iSK5ta>Sfi 8 
^nttT^—SrififiT^/NVxi a)aK®acl:y 

^bl^^lcSt^tCit S c t A<T- i: t> o y-r Bg8i/»<fc o 

[0 0 1 1] L3!^^t. i/-;uK^-:^1 1<7)#EBf*etffl 
SttSP^12li. U>Xffl6a. 6 bffl!llzi6ltt>nrL^ 
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[0 0 1 2] ^fc. i>-;UK<7— XI 1(D@S3i)<&ill« 
Ii6C0±®ICfcL^rS^Sq1 0|C,fcy^Tt5^^TL^-i)/c 

tf). zommm^ oa)®4bic#ori^-;uK^— X 1 i 

ffiSlcJSStLtrSS. v-;uK^-X1 1 <D*Baf*(tffl5 
ttSB»1 2A<SS8®35)^^>St^r L^tV S«8±(DG 

ND/^^-><h#Eai^it^5:ttaJ5i'i 2i:<D4^Bafi'ftA< 
[0 0 13] *t>lc. S«8lz, ;uK>r-xi 10) 

^Baf^itmsttSP^j' 1 2<tmsi«ic}$js-r^fci^)(DGN 

»/ <^ - >attCD S S JS;b<ES * *i * i: t ^ o fc Baa t, * 
[0 0 14] *«B^(i±ia(?£3fe(DPD^SilcffiJ9'35:S*tfrt 

[00 15] 

mmzftcxmt^m9\^t§in^m^izm^i:^L'tmnmn 
mTo^^mfftmmiziSiifi^ii. mtd.^m&^tittm 

[0 0 1 6] C(D<*:3*9IB^lCcfc*itf. JUK^— X 
(iBKSteO) G N D / - > ^ ^ L TSife * ti. ^ :i <*: 

-!r-X(::Sit^ie:.^*<^^<;tt^o ^(7)S^S. «m5fea)S 

m\zii\fi>»Kmmt<^i>zL'-ju(Dmmmf^Vitmmt 



i,^mttj:i)^ m\^n^\^(D^^±tm*i^o ^fz. fit* 
^mx*&'ofziy-)v\^'r-7.mmm(D^»m^m<tzL 
ti^-sf^tui). i/-;uK^-x<t}SKffea)Sfircteet 
G N D / < 5^ - > i: comtlfi^SS CD <t -r 
-5>ci:*<r*#^p ^i^ic, JSS5fea)Sfia)GND/<^- 

[0 0 17] ^tz. *fgwiz«is*«^tt7^-^a<i^i; 
->t zy-)u K^-x t tmmmit- Lxm^mzmm 

^tltztCDX&'DXt^l^o 

[0 0 18] c(7)ii^. ^PS^ic4^Ba3i^^^rrttJ8ft 

-r ^ C <t (C y v-JU K^-X t G N D/^^i — >CD^^ 

^f5]^ic*a8ft-r-5c^*<prffii:3Sy. i/-;uK^-x<D 

[0 0 19] ^fz. *^ej(CllSa^.^jair— $rii<i^v 

®fc:g^<DXy hA<m^Lfctt®rff^fi£*tt. cox 
'J 'V hUlcfcixTGN D/<^— ><!: V— ;u K^— Xi!:;Si< 

»«*t * L r am wrcsa * *tfc t (07? fc o r t, cfc 

[0 0 2 0] CCOS^t. XU ^> hl¥lc4^Ba=3 7^^^T 

Tiinf^-r'&ci:icj:y V— ;u K^— x<t gnd/^^— > 
G>5R*$i^^i::ttii»-r'S-t*<prte^*y. s^-^uk^ 

-XCOISiynLA<§^<t>^j:^o •^ti<h«i: tic. X U *y h 
UlCcfcy. ittffla^<DSft*<v-;UK^-X(c|£<Gt5'5 
CD ^ R&Jh-r C <t plfig >a « o 
[002 1] ^/c. *^^(c^^*^S7^-^iiii^v 
;k±. ;uK^— xtDGND/^^— >ic«jE-r^ 

ti. CCDDflgPC/JSRS-^GN D/<^ — ><t V— ;U K^— X 
[0 0 2 2] C(Dii*. GND/^^ — >^i/— ;UK^— 

x<hcDFB^cDPBiK^j:yj£<-r^-<hA<prfl^<t3ti:y. gn 

[0 0 2 3] ^fr. 

2l-;k±. tn^iBrnzmnm^fA^tL. zcDmamz 
L r asiMi=:}S«i * t, 0) -e fc o r t cfc t 

[O O 2 4] CCDii^t,. GND/<^ — ><hv— ;UK^ 

-x<t(DrBi(7>PBiias<i:yi£<-r-sci:A<prfie<t)jcy. g 

*Ba 3 T^^^rx/inSft-r -5 ;i it (c,*: y K^-x <h 
G N D/^^ — ><;)5K::^ *f^^icj[iDf»-r tf)<-^mt u 

y, S^-;i.K^-X<DISy^L3!)<Sgi:<C'5o 
[0 0 2 5] ^tz. 
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[0026] CCDig^*,. GND/'?^ — >i:->— ;UK^ 

<t G N D/<^->(D5R** |5]^|Cj[lO«ft-r C t tS^^t 
it tic. X'J^vhlCcfcy. ¥ffl=>7^a)Sft;{)<v-;UK^- 

[0 0 2 7] *f£^ic«-sg^naT-5iiie^s? 

11— >Ufi. GND/<^ — X^ICCCDGND/^^ — VdrS 
mMlCglSS^*t/i:aSC0GNDS3&<^rtt>*l. CCDGN 
DSUlrfcl^TG N D/<^->i:->-;U K>r-Xt 

[0 0 2 8] COS^. V— ;UK^— X<t<Z)SSL6<JS^«J 

[0 0 2 9] ^fc. $»ifi^i^v 

bHIBG n D/^^-><»:5S?5:-5 G n Da^^A<iBiS*+L*- 
miBS^-;uK^-XOT«S«(cffiIBGND«6^.!:» 

A<}smft<D G N D s ^ »m*r l -c-f* wsosaw 

[0 0 3 0] fi£*M^+T.fr4^Baf+ftfflStt 

D / < ^ - > <!: a)m^ wffisi ^ s i:i«tsi3^f t (D -r c it 
/»<-e#4p *f,rc. }SK5fe<DS«a)GND/^^->$5l 

[003 1] *^^U^^#n«lT^~'$'a<i^v 

[0 0 3 2] ccDii^. #n«l7^-^iHi^i;zL-;uz 



[0 0 3 3] *«M(C«-S*n«T^— S'affi^v 

i: ^^-r * fit S&*<J^iS $ ti/i: t <7)T* fe o T t <fc t^o 
[0 0 3 4] C(Da*. ttai:flfgPi»:*<«^-r^Ci:lc 

*>-;u K^-xa)@S*mS»J* fflL^S c t ft < frft 5 

-S^lct^^ftl^o 

[0 0 3 5] ^fc. *«Mlz«-6#i1.||r-5'ai«^i? 

fi£ * ti/c 4, or* fe o r t cfc L^o 

[OO 3 6]. C<Da#, S5U>XgP<7)FB^(CfcU^-C. 

[0 0 3 7] *«?fllC^.-S#^«7^-^ffl«^i; 

f-mfflj <t ^ ti/c t (D -c & o r 4, cfc i^o 

[0 0 3 8] :l(T>^^^ maJi:lfltaitA<^^-r^C<}:(c 
K^-XCD©S ^ }S3tSiJ Sffll^^ C ^ ft < trft 5 
-&Ci:;5<ftl^o 

[0 0 3 9] %fii^ s^as^i? 
[0 0 4 0] ccoa^. E«>t*<*di^«SiStt«flBa)n 

®(ciE^^?n^c<t(r<:ty. v-;uK^-X;b<*n«3g 

ffil^'i)Zi:ft<^Tft5C<t;!)<■C^. S3t^)(DSI^b(c^o 
«h:l^ofcS*3&<«^"r'5C<t;{j<ftl^o 

[004 1] ^fc. *agq§ic«^#^«7^-^a«^ 

■ri)®(c. ^©A^GND/^^' — >i:S*•r'Sa)^|51iht- 
^ Sgfi * 4, <DT' fc o T *, t ^o 
[0042] CCDli^. ^®lC<fcy GND/^^— ><^:^✓ 

irfty. GND/^^? — >Jana). «ife$1±T(±lMtftCx 

[0 0 4 3] ^fr. ^^^IC^^SS^St"— ^ffifi^*:; 
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-2) ® G N D / < ^ — > ir fS] *x o r 35 -r -5 DO Jl^^ 
zoiaaicDM^-CGN D/^^— ><tsx— ;^K^— 
x <t: StTV L r ® aw * t» CO -e fc o r 

[0 0 4 4] CCDii^. V— ;UK^— XfC}f^«5?tlfrD3 

BBf^lt) Sf7&5;i.!:lrcl:y. v-;i. K^-X G N D 
/ ^ ^ - > <!: ^ ® ftMicissi-r « w ^ *<r' * 4 o 

[0 0 4 5] 

[«e«a>lt!fi<DJ^ffi] JUT. ^^^I^SS^^SIt^—* 
[0 0 4 6] Vtiktim\zt^l^xStmLfz^^m^ 

Sig, 0 41*. S^^ttT"— ^MW^i^a.— JUS. 
[0 0 4 7] SllCfcl%T. CtD^^ST^— 

IV Mi::f^-4Sm(::r4^^^a)U>XaJ6 a&i;6 bS 
mf&LXl^^a JiiSE]^S«2±CD«Sittih6^*i/rI^ 

[0 0 4 8] [Hl^*t5 2(t Lrii. ^®at5*^ffit^'^H 

fiffi^gpi 4 3&<K(+t>*trfcy. -^-nJsincDffl^tt-r^ 

1 4(D3*)a)— 0;!)<GN D^g^l 4 a <h C(7)GN 
Oi^^^ 4 a ihGND/^^ — >1 6 oT 
l>-5»o GND/<^— >i 6<D*'DSPi::(i^ y— A^ffii 

1 6 tit. a^L3S:L^x;u— 7tx— ;ncT@BSffi2<Drt 

[0 0 4 9] i/— ;UK^— XI Ki. ®2(-?n-rc):3 

tox-rs-iiruj^yiai^sttri^^o *>-;uK-y-xi 



sai±tcs. y 3?a-^(Cci:yiH]f^stTiv S3(c:^-r 
ffi8i*t-c&4^y-A^si 7(cTBaMfcffia-r-6c 

[0 0 5 0] Z3 LT^/SLfz^^^T^— -J^iHi^vj. 
1 3 ICG N D^T 1 4 a S ^ LT^^ffl 9 "e^ffll+lt* 

[00 5 1] z.omnmmo)^'^. tt*ie^ST?fcof= 
1 sv+f-Tn-Kfe-SLMi-y-^fSffiscDiffiS^yicse 

<DGND/^^->^cmfi^-r^^e^s*<^^t^c^:/^^t>. i^- 
>y— XI i(7)@^ii#Bai 7-e!T*?tt^c:i:A^p,. 
2$^L. S5(i. i/-;uK^-x$^-(7>^®fiy/)>t)m 
[0 0 5 2] zcommmmzit. ±^mm(Df[m^ t 

;u K^— X 1 1 <DmBBLlf''^—)i^ K^-x i i i: g 

[0 0 5 3] ;UK^— XI 1 (i. GND/<^ — >1 
ngpi 8(0}f^figaS(i. GND/^^ — >1 6i:>t5tPSLr 

[0 0 5 4] CCDSIJS<D}^Sl2T*li. El6lZ^-r«*:5 
ir. ±1HBIPSP1 8fcfci^-CGND/<^ — >i 6i:*>— 

juK'^T-xi 1 ihA^^jas-cfe-s^y-A^Bai 7S^h 

[005 5] z<D^5umf&tri>zt{z^i')^ iBQaj 
1 8icif£ea=3 7"*^TTtti8fe-r'5c*t-ei/-;uK^-x 

/><prfigit^j:y. v-;uK^-xi i a)i»y nL*<^^it 

[0 0 5 6] J^cffc. SS8-^co«ttS«ili, ggtfiCT)}^® 
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malt. ^/-;uK^-x$-t(0»ffifi«3b^bftfc»a 
&y^m. MBit. m^m^-^mm^ezyzL-iuom^m 

[0 0 5 7] c(Diis6a)f^®3ii. ±^dmmmm^ 

GND/<^ — >1 6(DJ^E. V— ;UK^— XI 10) 

;U K^— X 1 1 <tGN D/<^ — > 1 6 (tO) 

[0058] GND/<^— >i eizit. ^a)**gpicz 

— >1 6i:mSlMlC^S|$nytSS(7)GN 
D»1 9)!l<Sltt>ixri>^o <i:^b\ GNDgiJI 9<DJ^ 

[0 0 5 9] —yj. V— ;UK^— 7.1 1 (i. GND/^^ 

->i 6rta)GNDaJi 9l::*fJSr4®l::«»*<7)«^ 
a>F^m^<on^^vmf&^*ixi^i>o cox'j hS2 o 
[0 0 6 0] :i(D||ffia)ff^S3T'(i. g!9iz^-rcfc5 

JiISGNDaJI 9(rfcU^rGN D/<^ — > 1 6tiy 

-;u K^-x 1 1 tt<mm*txA^<? g-A^BB i ? ^ 

[006 1] C<Z)cfc3&«iai:'r'5)C:<i:lz<fcy. XU^:; 
h»2 0(zifiBa=i^^^rTAD»-rsc<t-e->-;uK>r 

— X 1 1 t G N D/i^—ly 1 6|^(7)GN DglJ 1 9 i: 

^\zmm-t^:itt^'simttj:^)^ v-;uK^-xi io 
isynLA^s^ir^c-So 'ttitti,iz^ xu-vh»2o 
icfcy. ^Ba=ii^a)??ft*<v-;uK^-xi iic)i:<fet? 

ZtiZ^l)^ ^mzi^<Dmt<!^m)ii±\ZGND/<^ — ly 

1 eizs*>^(of}^ttj±isti^o 

[0 0 6 2] tsn. S«8-^a)»ttS«ii*. Hlfecoj^ll 

immomB^] bi ojijssi zit. :$imBM<ommo> 

i'tconmrnt^^^fz. i^-;uK^-x^^Lfrtt®co 
SI i(i> (iv-JUK^-x^^a)W®®J35^^ 
Sfc^HSaiSH. Si 21*. *nST^-^aHi^vi- 

[0 0 6 3] C(Z)|ltfi(Dff^ffi4(i. ±IHIIt6C0Jf^® 1 
(h, GND/<^ — >1 6<DJI$ffi. S^— ;uK>5r— XI 10) 

ff^®&i/v— ;u K^— X 1 1 tGNO/<^—>^ 6 to 
58 L. •^■*lJ5lno)ffl»lzot^r^iB^M^«lBS■r«»o 

[0 0 6 4] GND/<^ — >1 6(i. -|ftO)ES/^^— > 
1 5^S(t^ft^T'aM(7)GN DgPl 9<D^7b^t)etfi£$tl 

S^«^icsi»ta)'eii^i>. 

[0 0 6 51 — V— JUK^— XI II*. GNDffll 



9icsit'#''5(iai:^GN dspi 9icffi]*>orsiasf ^Dfl 

35 2 1 A<J^fi£3FnTL^^o C (DODSP 2 1 (i. G N DgP 1 

9t(Dmmt<^ ^'j-iK^mM\z^^xm%,mz^^ 
mmts*i5^mmtt^h^otsi^^ti*ixi^^. m& 

2 1 (Dj^ttliS^«I<DJ:5*nJ^lcPBf)-rffSa)J^tt^ 

[0 0 6 6] ca)|ltS0)H$S4-cii. @1 2lC^'r<fe9 
ir. ±EGNDai 9 i: S/— -/U K<r— X 1 1 0)IHIS2 1 

<i:*<msi*tr'&-s^g-A#Eai T^^uraftMirft 
mts*ixi^i>o 

[0067] ;Z0)«fc3<f«^i:-r'5-i:l::<*:y. GND 
SiJl 9 3Ei<iBi53F*i-5®^e^— ^UK^-X1 1 irCDPaWal 

0). mife*1^rliLMt^'c^:L^SS/^^ — >1 5;&<35^Tt 

[0 0 6 8] m&a-^om&mmit. mmomm 

[Ilt6a)j^g|5] SI 3 3ti;Si 4li. :*:^a^c7)||fig(7) 
«^S5*^L. Si 3(i. v'— ;UK^— X^^O>W®§^ 

)b^t>Myc^«Siss. SI 4tt. ^s^m^-^mm^ei^ 

ZL— ;KZ)«JS»f®S-efc-&o 

[0 0 6 9] C0>||te<Dff^®5li. ±iailJS(0ft^^4i: 

V— >u K<r— X 1 1 (DJf^SgJti; V— ;u K^— X i i t G 
NDgpi 9i:a)»ttJ^ffi;i<SJfe4f£ltfc^0)-e. CCT? 

[O O 7 O] ix— ;UK^— X 1 If*. GN DgPl 9\zn 
EC^-T'SiiMdGNDaJl 9frfS];{)>or^ill-r^[H]a52 1 
tmf&tS^^tt^lZ^ C(7)IHlgP2 1 lCg|ngP2 2tm 
fi£$tirL^^o CC0[H]giJ2 1 (i. GNDgPI 9 tO)fBlRI 
<;'J-A4iBai 7lrJ:orm»Wl33t^ft«|*ti5 
'SrBlRI<!:<f^cfc3?£i:^$<t ^^^Tl^^o KSP 2 1 (7)J^tt 
liS^«!l<7)cfe5>5:Rff$l::ISt>'rem(7)ffm<t$ti'5>o * 
fr. BBPSP2 2r*. DaSP2 1 a)*'Di::lHlfflJ2 1 tl^iDR 
ttlc^f^ia^t^rL^^o ccDg8aS2 2t-tO)}^tt(iR}^ 

{zmi^-f^moi^mt ts^^o 

[007 1] ZOmt&COBB 5 Tf(±. S 1 4 iC^r cfe 5 
fC. ±taDflffl2 1 (Z)BBPSB2 2|Ctel>rGNDffl1 9t 

K^-x 1 1 tt<iim*txh^<7 u-A#Ba i 7 
^itLxm^m{zttf^^tixi^i>o 

[0072] ca)cfe3<f«/a*!:-r*Ctl::cfcy. GND 
SPi g^^E^^tt-SSih V— ;uK^— X 1 1 <tcoralo)PBi 

(«$<*:yj£<'r-5Ci:A<orfigi:JSy. GNDaJ1915l^ 

0). s*fes■l*rlit^lt&t^ia«/<^->1 5A<fcor4, 

2 2 ic^ea 3 7^ * riia^-r i>ztiz^i) 

-X1 1 itGNDSPi 9<omy5immizmm-r^=itt< 

'Simtta^)^ i^-;i.K^-Xl lO)ISiy^L3b<SSi:3S: 
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[007 3] tji^. Ste8-v(D»KSIil*. mmof^U 

[0 0 7 4] ca)%i&(D^sg6i*. ±umm(omm5t 

[0 0 7 5] V— ;UK-^r— XI If*. GNDg^l 9 ICJ* 
l£-r^(4MlCGN DS^1 9lCfSl;b^or3^^1i-r^[HlaJ2 1 

;b<J^^S^*^-5)li:<i:t,^w, C(7)IH1SP2 1 irgBPaJ2 2)&<jf^ 

*'blc[agP2 1 (OHHic— 3XI*«J»a>XU 
h2 3A<ff^fS^nrC^'5o C(7)Dfla52 1 fi. GNDgPl 
Stommt^. -C^U-A^BB 1 7lCc*;o-cmflWlc3£» 
}S«*tt3^PBlPB^>S:SJ:53B:asaFi:**xTl>^o CDS 
2 1 a)ff^tt(iS^#q(Dct5^fR}i$(c|Sh>-rftScD^F^3|^i: 
S^i^o ^/-c. ggp$P2 2(i. lH]gP2 1 c04^»l>(::DDaJ2 

1 i:^^iDR4^lcft^fi£$ttrL^-&o CCDIIPSP2 2 4,^0) 

fi. R5flit^(0 4O(7)xu h-efcy . [HigiJ2 1 ibfHi/Dn 

[O O 7 6] Z(DllSfi(Dff^S6-e(i. S 1 6fC7F-r«fc3 

ic. ±ffiIHlg|J2 1 a)BBPS!J2 2&u:x'J 'V h2 3l::fcl^ 
TGNDSP1 9<ti>— ;UK^-X1 1 i:A<Stt«-efc4 

^u-A4^ffli 7^:r^L-cmmM^csJs^tiTl^'So 

[007 7] :Z(Djiotj:mfS.t^^Zt\Z^i'). GND 

g&i gA^iBS^ti^-ssi: v-;uK^-xi 1 tcDmcom 

KiSc*:yj£<-r^C<!:A<prffi<t3a:y. GNDSP19JU^ 
0). Site^?-tJ-TfitMt3tCt>K|g/^^->1 535<feoTt 

2 2lc4^ffl=i7^^^TT*D8ft-r'5C<tlc<i:tJ v-JUK^ 

-X1 1 <i:GNDai 9<omy5^mB^\zmm-ri>:^ti)^ 

oFffii:?Sy. ->-;uKy-X1 ia>l»ynLA<SSi:)5: 
*t>i::. X'J h2 3lCcfcy, ¥Ba=i^<Di»*<v- 

[|IJS(7)J^g|7] ®1 7 7^Sgl2 0li. :^nm<r>m^<D 
f^mi^mL. HI 7li. #njS7^— $'iHi^i>3.-;u 

^ffls-e&y. -^y-AifiEa 1 7;t»<s^^^^rl^3^J:l^J^ 

(i. *^«7^-^ffi<i^i?zL-;KDffl®»rSig. H2 0 



L /cttS ^ ^v-r 05 ® St® H T' & ^ « 
[0 0 7 8] Z<Dmt&(Dm^7it. -tlEHifiCDJ^SII 

i:. i/-;uK^— XI 1 cofl^^. v— ;uK^— X1 1<D 
HS^Sa)J^8S. Rr/->— K^— X 1 li:GND/<^ 
->1 63fei;i::»ffi8 <ta)^SIff^S*Wcf^f£ltfeSa) 

[0 0 7 9] l£)ffiaffi2CD. V— ;UK^— XI 1(7)1^® 

IC, GND/<^ — >1 6i:jl3&«GNDffi^1 4 aA<iB 

[0 0 8 0] -yj. ;UK^— XI 1lr(±. -^CDTffi 
igtfCG N D3g^ 1 4 a i:*rj£ LTgmM- 2 4/><SIS$ *l 
rL^^o C<D}tgi>i-2 41*. ffllt^lCG N Dfflj^ 1 4 a 

1 ocDS^blcfis-r^ V— ;u K^— X 1 1 <7)<ig-r<x$ 
— X 1 1 li. S 1 9ir:^-rcfc3fc. tjl£*(Dt,(Di:f^». 

Siher^§6<tS^S^J1 OT*@^**LrL^^o 

[008 1] c(7)llificoj^^7-efi. II2 oic^-^cfc^ 
ic. GNDig^l 4a<!:}8«|>t2 4tA<f8«5fe-efc§» 
SSOGNDSI 3 t8^iS^r'fc*¥ffl9$^^LT-«; 

[0082] z(D^5tjimmtri:itiz^^j. mmm 

1 oc7>Sliblc#3i>— ;u K<r-x 1 1 <r>i^Lm^*lt<n± 
LXt. v-;uK^-xl 1 i:»K5fea)SS8lrfctt-S 
GNDlgl 3i:(DmSlW»«i^«lr5i||35:ta5<!:'r*- 

immmma-i S2i7bss2 4(i. 

i/-;uK<r-x*^LfcttlBa) 

(±0 1 OT-^Lfcta)<tl^i:T*fe^o g|2 2l±. V— ;u 

K^-x^•e(Z)«s^lO3b^t>atr^«aifl0. 0231*. 

tfcSg ^ ^-rfifl® Bff ® EI fc * o 

[0 0 8 3] zommcnmmsit. ±ttmm(Dmm7 

[0 0 8 4] V— ;uK^— X I 1 offiia>T-2 5I±. HJg 
(Dfi$ffi7(Dii^i:l^«i/-;uK>r-X1 1(DT4ig«lCG 
N Diffi^l 4 a it^riSLTlia^Ftl'SctchtlC. GND 
«^1 4 a^I^IZlHlA^tLrLN^o CI(7)S^>^'2 5 ffl 
3i:^|CGND^^1 4 a^fccfc^#^^SS5:g^i:-r 

-&(Z>3b<. ftSSfli 0(D8l^blcSH-ri>v-JUK^-Xl 
1 CD&Sm^flRJtt-C^ija^-C^f^Ll^o C<D<fc-5fc 
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[0 0 8 5] C<7)llljfi(7>J^S8-ei±. S2 4lC^-r<t5 

ir. GND«^i 4ai:SaM-2 5i:A<«K5fe-C&^S 
[0086] C<DJ:5«:«i*^^*Ci:fc^y. 
GND«1 3i:a)SaWg^SI^«|-?tSI<ft(D<t-r^;i 

m^mm9] 025. 2 6(±. *fg^c7)iite<7)ff^^ 
6i@ (a) 3tt;«r@@ (b) -efe^o iS2 6r*. so 2 5 

(a) lzfe(t^A-AB5T®S-efe^o 

[00 8 7] CC0||ffia>}^®9I*. ±IBIIllS(Dff^® 1 it 

[008 8] i/— /UK'^— X1 ia>ia5U>XSP6a. 6 

b(7)Hfcii. ll^flit^ih6^llJ^r?5tii■r^tlaJ3 oA<}f^ii£^ 

ttTL^-So ^f-. tSBiitili6<DC(Dtta5 3 ofz^ncr-s 
ttfifctt, iatSP3 1 A<J^^*tt. C*Xt,ttffl3 0<!:«ffflJ 

[0 0 8 9] ^/c. V— ;UK^— X1 1CDGND/^'$i — 

>i 6(c*ti^;:-r^®icii. 2oa)g5fi3 4 a<g n d/^^ 
a)2oa)see3 4iCci:y . gnd/^^— >i 6<b:->— ;u 

[0 0 9 0] St>(r, V— jl/K^— XI lO. GND/< 
^r — >1 6lcS*JCf '5Sf::GND/<^ — >1 6lC|S3)b>o 

[009 1] Ca>||Jfe(DJ^Sl9-Cli. E2 6lC^-ri:^ 

(r. ±tBGND/<^— >i eti/— ;uK^— X 1 1 a)iHi 

[SI!Sa>«^SI1 O] 02 7. 2 8(*. *«BJ(DSIS£a)ff^ 
a)jEli@ (a) (b) -Cfe^g. @2 8l*. @ 



2 6 (a) IZfcCt5B-BBf®ig-CfeSo 
[0 0 9 2] C(Dllffi(7)ff^Sl o(i. ±t2SI!fea)j^S9 
<!: V— ;U K^— X 1 1 a)J^S6fi.i;v'— K^— X 1 1 (D 

Ke§L. ^*i\>jL9\^<D&^\z^i^x\tm^^'MK-rho 

[O O 9 3] V— ;UK^— X 1 1 Oi?5U>XgP6 a. 6 

bcDrallcii. v^-;uK^— xi 1 *^t>«yficsttf-m 
SP3 2/)<}^«**LTt^§o *fr. «8gitit6(DC(Dm8B 

/11S^3 2i:fl8gS3 1 i:/)<lS^LT. i/-;u K>!r-X 1 1 

t<^9\^m¥—^Mm=E:^^=L—)\.Mz^i^xm^^*i^^ 
oizm^otixi^^o 

^mm<omm^ n 029. 3oii. ^^i^cdhsscd^^ 

Si i^^L. S2 9(i. a^^er— ^il^i^vo.— ;u 

<DI£S@ (a) (b) XS>io 03 01*. 0 

2 9 (a) (-fc(t^C-C^®0T&^o 

[0 0 9 4] ccDHjfficT)}^® 1 Hi. ±ummmm9 
t^^—iv K^— X 1 1 (Dj^ffi:Rt;->— ;u K^— X i i o) 

[O O 9 5] V— ;UK^— X 1 1 <D]a5U>XSP6 a, 6 
bCDHlCli. ES>^-3 3A<ft^J5£^ttTfcy. CC7>I±}t>t 

3 3A<ttih^Bi6<7)n®lcI±^^ti.^C<i:lcJ:y. v- 

[0 0 9 6] 

[^fl^cOStlSl \>X±.m,m\^fz^=!>\z^ *^B^lz1^^#^ 
CD G N D / < ^ - > =^ tfr L r S ife * *t C 1 1 C 7S ^ f r (S^ . 

fcv-;uK>r-x®^fflcDtSSS']*^<1-C<i:tHjfiEi: 

y . K^-x mwL9t<Dmmz ^ (t g n d / < 

[0 0 9 7] V— ;u Xlcg8Pg|J^iSltfc« 

^. BBPgpizif£Ba=i^$ar-ciio«i-r*c^ic.*:y V- 

[0 0 9 8] ^fc. v-;uK>y-x(-xu hPSISit 
<t (c J: y V— ;u K^— xi: G N D/^^— >(Z)5R^^ l^ft 

iriDSfe-r-sct^i^prigitsfey. juKy-x(7)flsiyH 
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[0 0 9 9] ^tz. v-JUK^-:^l::iH3fflJ^I6it/rii 

[0 10 0] ^fc. i^-;uK^-XlrEH]aJ^Slt^<h<*: 
E«/ - >*<fc o r t V 3 - h-r -5 Ja7^)<^t^:l^ <t <t t 

;u K^— i: G N D/<^— ><z>5tR:SS i^Btirjtaj»^* c 

So 

[0 10 1] ^fr. i/— ;uK^-XlcDaSIJ$KJt*i:<t 

h iriji EQ =1 ^ ^ ^ r T tti ^-r * - <t cfc y v/-;U K^tr- 
tui)^ i/— ;uK^-x(D»ynLA<ss<t:&So 

-X IZ j£ < Gt:> S (75 S RSih-r * - it A^BTfig t & S o 
[0 10 2] GN D/<^ — XcaS(7)GN DSi5$ 

[0 103] ^^-;uK^-x(cSjSit*tftit. c 
(Z>Sg|>^i:GNDffi^i:*jt»l'r*.^5i::Lfrii^. v 

«ffi(cfcitSGND/^^-><ta>BftWffiSI^«ir:ffi|g 

[0 10 4] ^fz. v-;uK^-xic^^4^Siatt<lJfli 

>r-;^(D@^ SffiSSil ^ ffl S c <t < ft Jfe 3 c ^ )!)<r* 
[0 10 5] ^^^S*5S^^«Siait«tSi«ll336 



35:<f7*5c,5:*<'C#. m«ffl(7)®<blc#or i>-;u K 

[0 10 6] ^fc. ttffl^tffigp^. iaSUVXfiUCDHlcff^ 

[0 10 7] ^fz. ^aJ^v-;uK^-X;!)>t>«iyec: 
**Lfcma5i:Ltr«^. mePit:iata5i:35)<^^-r'5)Ci:ir 

ztt^v^. mmmoymt\z»^xiy-)uh*^-7.f)<m 
m^mzit-<x±y5\zw^±t<^ <h i> o fc^*A<fg*-r 

[0 10 8] ^fz. IS5U>XgU(7>PBl(rfcL^ 
it -5 v-;u K^-X a>HS $}S«»J ^ ffl l> S C i: & < 

7.f}<mm^9}\zit^x±y5\zn*>±t<i> 1 o fc3iti3!)< 

[0 10 9] ^fz. V— ;uK^— Xa)GN D/^^— >lw 
m-rSSf::. K®/)<GND/^^->i:}tife-rS(DS8i 
ih-r-S^fi^J^iSLfria^. SgeiCfcy GND/'?^-> 
i: V— ;i/ K<r-X it <7)Pb1Ic-ScDPb1I5S^ {tft-r C <t: 
^ffit^iry. GND/<$r->i2jina). ftJ6$-a-r(iL>(t 

[0 110] ^/r. V— ;U KV— XCDGN D/^^— >(C 
*f -r 5 ® I c G N D / ^ 5^ — X c ifi] :6 > o r ?5 t±S ^ S GO gj S 
JJ^fiSL. C(DDaSP(DBBfrT-GND/^^ — >i:->— ;t/K^ 

L<l*U^P-»wcfe-&*ffl^lt) $fTft5Ci:lcj:y. 
v-;u K>b^- X <t G N D / ^ ^ - > i: SaSl Wizffigi-r S 

[@@CD^m^d:IitB^] 

[@ 1 ] :$:mma>mm(omm i f^«4*«^«ii^— s^as 
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[S3] *«Ma>siJfia)j^sii i^«*»^i8^-^a<i 
^ V — ;ua)ffifl® ©T® s -5 o 

^vi— JUS. ottiiS/^— v:^;uzI>ei— ^riia>"7-»f 
[0 5] **^a)iiifi<7)fi^®2iz^^S5^^«l7^-i>a{i 

[S6] **B^(D|gJ6(DJi^ffi2lC^^^^«l7^— $ria{i 
^ V :! — ;K7)ffl|ffiB5TE0 -C fc « o 

[S7] :^^m<omm(Dmm3\zm^m^m^-^mm 
[@8] *sieBa>sgtS(Dj^®3ic^^a^H«i7^-^iHi 

[09] **^(7)SIJS<DJ^II 3 CI^^^HSt^—^' Mil 
^ V i — ;K7)ffli)S»f ® 0 -c fc o 
[010] *^B^<7)IIJ6(DJ^ffi4ir<Sl>*^«7'--$iil 

[01 1] ^^nmcommaymm^izm^m^yiSi^-^m 

[012] :^nm(Dmm(DmmA\zmi>m^tSii'-^m 
11^ J. — ;ua)lnsiiT® 0T* fe o 
[013] *«lfl<D|lll6a)f^fi65lcffi'6*n»T— 5»jfi 

SSifi0T'fe^„ 
[014] *«^<7)SIJ6<DJ^|g5lzfig4#na5^— 

[015] *«g^(7)|l!S(D??^fi|6(C'K-5*nSI^-^ii 

«3ia0'e&«. 

[0 16] *«^(7)^J6(Dff^Sg6(r^45^^ti^-'^ii 

V j.-JK7)fill®BT® 0T' fc4 o 
[017] *«IB(DSIJfi<Dff^ai7lC«^#^«7^-^ii 

^LyittSga>i^«0T:'fe«o 

[018] *«iB(DSIlifi(DJ^ffi7|C««*^ttTr-^ffi 
[01 9] **^(Z)||ffia)J^8l7|C^^a^nS7^-^il 

11^ 3. — ;K;)ffl® »rS 0 -e fc * o 

[0 2 0] *f6^(OSIJ6(DJ^ffi7|Z0&i,3^^a7^-5«ffi 



[02 1] *«M<D||JSa>}^S8lC0^^^^®7^— $ra 

[0 2 2] *as^(7)iiJfia>if^fS8iz^«»^^i^«ir-5'ffi 
«Sia0T*fc^o 

[02 3] *«^(DSItS(DJi^Sl8IZ^S3^^«7^-5'ii 
«^V2L-JKDffl®»fffi0t?fc«o 
[02 4] *«MC!>SISfi(Dff^S88lCfl6S^^S7^-^ia 

i^@0rftSp 

[0 2 5] :$imBM<Dmmmm9{zg^.^^^^^^-9m 

;KDiE®0 (a) ai;S®0 (b) -CfcSo 
[02 6] 02 5 (a) irfcit-SA-ABraSrfcSo 

[02 7] :$i^m(omm(Diim^ oizg^^m^rn'r-^ 
ii^i^vzL-;KDiE®0 (a) Runmm (b) r*fc 

[02 8] 02 7 (a) frfcMt^B-BBf®0-efe5o 

[0 2 9] *^^cDiij6(Df^si 1 Mzm^m9\'^^-^ 

aHi^V3.-;ua)jE®0 (a) &i;^S0 (b) T'fc 

So 

[030] 029 (a) (ZfcIt'5C-CK®0"T:feSo 
[03 1] (it*C0a^^S7^— $'il<i^i?:3.-JUCD«ji£ 

i/— ;u K<r-xs*i^r^-r«EBS*iaSxfl0T?fcSo 
[0 3 2] 03 1 ic^-r*^«i7^— -^ffid^viL-jua) 

isstt^ s ^v-r ^«0 -c fe -5 o 
[03 3] ^mm^v&^o 

[03 4] gIBSSi:Lri35ffiSffi$fflL^fc*nS7^- 
^aft^vjL-;KD03 3ffl^0r*a&'&o 

2 

4 3; ;f h y >f :t— K (*^fiia*m^) 

5 I c^-y::^ i^^mwm^) 

6 «}«gititS9 

6 a Lx^XSU 

6 b U>XSP 

7 LED^^y 

8 (tSffiffeO) 

9 #Ba 

1 O tf itffl 

1 1 i/— ;uK^— X 

14a GN DJffiT- 

1 6 GN D/<^— > 

1 7 ^?'j-A#ffl 

1 8 mo& 
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